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Study on distribution characteristics of earthy odor in tilapia
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ABSTRACT: Objective To explore the distribution characteristics of earthy odor in different tissues of tilapia, and
provide dietary suggestions for earthy odor problems of earthy odor in tilapia. Methods Geosmin (GSM) and

2-methylisobornenol (2-MIB) in various parts (intestinal content, blood, liver and muscle tissues of tilapia) of
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aquaculture water and tilapia were detected and compared by microwave-assisted distillation-solid phase
microextraction-gas mass spectrometry. Results The detected earthy odor substance was GSM, and 2-MIB was not
detected. The mean concentrations of GSM in fish ranged from 0.59-0.80 pg/L in blood, 2.27-5.00 pg/kg in intestinal
content, 0.97-2.58 pg/kg in liver, and 0.64-0.97 ng/kg in muscle. The content of GSM in intestinal contents was
significantly higher than that in liver, blood and muscle (P<0.05), and that in liver was significantly higher than that
in blood and muscle (P<0.05). The contribution rate of earthy odor in fish was in the order of muscle tissue>intestinal
content>liver>blood. Conclusion There is a significant correlation between fish and GSM content in water
(r’=-0.293, r’=0.238, r’=0.488, r’=0.524), and the earthy smell of tilapia is the highest in intestinal tract, but

according to the contribution rate, the earthy smell of tilapia is mainly concentrated in muscle, and muscle is the main

contributor to the earthy smell of tilapia.
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WY R A 5 R, 435 B & (geosmin, GSM) , 2-F 3
S+ 3K (2-methylisoborneol, 2-MIB), 2-5# T Jk-3-H & JLniL
W% (2-isobutyl-3-methoxy-pyrazine, IBMP), 2,3,6-—Z 7 H
fi (2,3,6-trichloroanisole, TCA). 2-5 Py J5k-3- F & JL kg
(2-isopropyl-3-methoxy-pyrazine, IPMP), F%[) GSM #iI
2-MIB JEPSL fefafkrh, 4 GSM F it 0.9 pe/ke.
2-MIB i) 0.6 pg/kg I, 504 A2 W AY L Bk,
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PR GSM il 2-MIB B85 508 ELHEGE IR K™ i L e 2

WG, SRR R, o FIRAE AR, TRk
MR, FEURRRR 2, KR T & B Rk
Ao FEXFMEOLT, A b g 3 55 T e A ) A 2 TR AR A
KR, SFBUKK GSM, 2-MIB & H4b T m e K
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AR,

Agilent7890B “UHH {35 Bk X (SE [ Agilent 23 ml);
SAAA-SPME-ST [& i i % I F & 4 % . 50/30 pm
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STARBUME . JENE . BAENAEDFINLRAZ . (FH 10 mL
TEAT A ) FE R IRCOR MR A MRAE A, BCRAESS, 7B
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JIA EDTA2 S 5ER 57 1 VR BERE, FEAT 4 CCHRIIRAE
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1.3 TRERRHIBUNE
1.3.1 GSM #= 2-MIB #)42 3

A5 38 2L 10 2R 0 T AR BORE 1 GSML
2-MIB: ¥ BESHC NS HE 60 mL/min, fL 1% 400 W,
R BHEFR AR B FERITE 5 °C, ZEMBIT ] 6 min, FHAI/KE %5
WCHEAT B PR A IR K VA R 28 250 mL. ZEFEE B i 1 s .

15172 ARG BOWCSE AR 7 Wb i GSML il 2-MIB:
P HEOKER R EE 501 ML 2 g SAk4NFT 10 mL 484>
R, S5 15 mL T02s WAEMEEBCNE S . AR 79
PEF, J5HIEk 50/30 um DVB/CAR/PDMS 1 [ AH i ZE B
LFYEAT AT PTFE TR 2 REAR R VR 55 2E 1 7 1004 W B, 152
BEWAEE 1200 rv/min, B EEHIAE 60 °C, ZEEUATE
30 min, 4555 37 BB AR BT Gt SO 3 - B e RE 1,
i F S 2 3% - T % A Y (gas  chromatography-mass
spectrometer, GC-MS)FEA 74347 .
1.3.2  GSM #= 2-MIB #| &

5 F: L (30 mx0.25 mm, 0.25 pm)fY
DB-5MS &34, FHEARR P i R IR 50 °C, fR4F

1 min, LA 10 °C/min MEREFHEZE 200 °C, f%F 1 min, L
20 °C/min MERLRAF 1 min, FHEZ 220 °C, f/FF 1 min;
PR BERE, HERE TR 250 °C; BERETTE F7: 7.66 psi; A
& 44 mL/min; 3 E /< (He)o

SRS F: HI, T B I (electron ionization, EI); &
FLRERE 70 eV; B FURILE 230 °C; MS DU FFIE 150 °C;
FERTERIEEE 250 °C; MEFIGER 5 min; GSM Hl 2-MIB '€
BT IR Ee(m/z)ar B 112, 95,
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Fig. Microwave distillation unit
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21 FIBALREHLEFH GSM 1 2-MIB &2

XF 7 20 B A A i Y R KRN 4 A E AR ZH 2 (I
BN A RIS LA ZEF T GSM I 2-MIB 5 EAG I o

KA A BRI T £, GSM S T, 7 AN TR A R
SrEETE 14.76~63.95 ng/L Z[Al, F 414 GSM &2 5 i,
A E R, 2-MIB {XFE EL F. G 41 3 Mty , &
BEFER, FHEESN 4.85, 11434, 1.11 ng/L. 1M
FEB At 40T, K418 GSM A AR, Hovfe B 1 {E 0
A3 MK 0.59~0.80 ug/L . Wi N7 2.27~5.00 pg/ke .
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JFHE 0.97~2.58 pg/kg . LA 0.64~0.97 pg/kg, IMIESS, He AN B TE N Y JFIE IR Fth 5K A4 54T GSM
i ZH 20 GSM £ AN [B R BE b T AR X T GSM (1) IR B B E S, HIOE R BN rP=-0.293 . r’=0.238,
[ BE; 2-MIB BIARK (3 1) X 7 AB AR 4 4 r’=0.488 . r’=0.524.

#1 TIE&EZELE GSM T 2-MIB Z21F5
Table 1 GSM and 2-MIB content in different tissues of tilapia

A4 ML/ (ng/L) B N2 (ng/ke) JFIE/(ng/kg) LA/ (ng/kg)
Feih GSM 2-MIB GSM 2-MIB GSM 2-MIB GSM 2-MIB
A 0.62+0.22 ND 3.71+0.54 ND 1.17+0.15 ND 0.64+0.15 ND
B 0.80+0.15 ND 2.27+0.62 ND 0.97+0.15 ND 0.71+0.13 ND
C 0.74+0.14 ND 3.40+0.14 ND 2.06+0.82 ND 0.73+0.20 ND
D 0.75+0.24 ND 3.08+0.38 ND 1.50+0.33 ND 0.66+0.12 ND
E 0.59+0.15 ND 3.25+0.44 ND 1.18+0.25 ND 0.78+0.26 ND
F 0.65:0.06 ND 3.81+0.29 ND 2.58+0.11 ND 0.77+0.16 ND
G 0.65+0.02 ND 5.00+0.34 ND 2.06+0.65 ND 0.97+0.16 ND

1 ND fRRARHKH

FITFIELHZA(P<0.05), {HH: GSM BifikR At & Tl N &
YIRFNE, 3580 T 77.90%. MR 2 HE f A 4 PRk 4 B Ak
ik, A 1.89%,

HFRE Rk 2-MIB, RIAHFZE R X GSM
PP HB GRILE . WK 2 B, GSM 1ElmiE Ny h
T, WEMMEIAE] T 3.50 ng/kg, TAEMLEAIILA

FHXTELAR, 43518 0.67 pg/L F1 0.75 pg/kg. Z255 M0 %2 KA GSM RELR

G &, MENAEY T GSM &= 5 & m T HENE | & 1 Table 2 GSM contribution rate of different tissues
LA (P<0.05), JHFAE U 2 2 % T 1L W AL A (P<0.05), THITE Ml WEREY AP JILPA
MR FLA S, GSM & A FEAE B 351 2% 5 (P>0.05)., /(ug/L)  /ugkg)  /ngkg)  /(uglkg)

GSM fifH(ZHZY) 0.0120  0.06+£0.01  0.02+0.01  0.29+0.04

%;) 45 a GSM TTHkR/% 1.89 14.83 5.38 77.90
g 4.0
é 23 | 3 &
% <25 b SEAESK, A TR A R 0, V22
g% 20) Bt B AR o ORI BT T ST, SR ORI SRR
s 15 ORI Rt R OR 9 OC R I, WA AR GSM K
2ot o c 0.53£0.04 pg/kg; T [ IIE B R P b GSM >
Sos ﬁ m 121 ughke, 3 SRR GSM B LA W] 5 220
80— v—— IHEAh, AR AT S IS 55 5, RIS, % AE fa fa R
= mw wawew T A B T . LA GSM 2 REHR A S
s ARVNG T EAURZE S .3 (P<0.05). B e s A R P S 2 A PR AELE, BFTE AT
B2 RE8H GSM I (n=3) IR IRY BRI L LA R B o A AR f A PR P i A
Fig.2 GSM concentration in different tissues (n=3) S 5 A 0 R A B S
23 GSM ZEAREANEANTIEHE KL IERAHE 30 TIaFALRTERIRSESKENXR
Xf STRK KA R 2-MIB Al GSM 3 B g8, ek ik

HAEAKX(D). Q). GYFIFHL MR, 5 o, DL BN T B0 I R IO R AE R GSML Al
SRR 2 F7R o AT WX f A DR STk R R ZH S U LAY 2-MIB g e (R S BB FE BRI AL 2 rh . FITLA, KA
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PR GSM A 2-MIB HAT A o ASBIFFE I SEB025 R BIE
T X458 A I NG Z et FR AR K A 32 A R
& GSM, 2-MIB (&R NAXTEAK, FAEAAES AF
GSM JAG H 1) 22 4 IR 5, 2-MIB A 2224
540 TR 458, LINDHOLM-LEHTO 45081+ #f 9%
GSM F1 2-MIB fE/K A S UTEEIR N OC R, 48 H GSM & it
i 20 ng/L B, KAk 96% 1 fakR o AL IR AL IR,
ROt 5 B T RE T K R AR 2R AR Ak, R TR )
IR SR B S0 A, B 2RI T FREE T AR I SR
P Sy P R MR A PR BEREAE SR £0 (A P - IR
& i, T RIEAROCR, w1 Rk T
oK LAE B0 RO TR B R R R B, T A i K A v o
W&, AR TR A ar LRk,
32 GSM EF &R S mEeE

G T B A E N Y . BEIE . ik LA
A2 GSM Al 2-MIB By & i, @R b, RIEZ A
B GSM W, (HAENLAH I RRZ, TTHkRicE T
HAhLHZ! . GSM Al 2-MIB 78 2 it fA Py A 43 A1 FLH LA K,
AT B NAEY . AR, MR ERZH GSM
1 2-MIB. GSM il 2-MIB ¥ g5k 64, Gef 2T
Joi HR i LA o AR R R T M X T R A S
(AR B o A L2 B T S PN L R R B 4 A 1 S
PR B, ITESES IS SRS 2-MIB Fl GSM & L35 AHE,
%5 YARNPAKDEE 2!y % BiAH{El, YARNPAKDEE %:7¢
5% Hp s 2 BB 2 B ) i RBE 5 8 TSR GSML Al
2-MIB & PR R, IR 2 fa AR LA g
105 s T TR LA AR IV & i AR R IR DT & = S 2-MIB
il GSM & HA ML, mikigligs, X+ GSM M
2-MIB (& R . 25/ AMTE R, PAEaAHL
GSM e mFaiE . Mg AR 2L 5 B T sk AE T
BHL S RAE, WL TR & e I 2,

GSM Fi1 2-MIB s HE & A fR)G, B FEeTHiE
WY, TRESEWE T EA R GSM KT, TitEit
il RRICEMIE R AR R T, gt
MEEAX— 2, Wl MR GSM i —HAL 3 3 fa ik
BANALP, fEl BAE ARSI IrE &£, Hit, W
R ZUE R B T e ik PG i 2o, . GSM it
Wk A, R IR ST R . BTG T 1R
PR TE R i B SRR R A G R A 2, KTk
A RIZHZI0 GSM AT 2-MIB Y & BWLHAA Rt —459%
33 FEaTERYREREIN

WA R LS, Z AN AL T LRk 5Tk
FREEfR, XoF H At /K ™ 5 - B R R A 5 e, mh AR 45
ST 85 ALY GSM i 2-MIB 3143 311K 0.63.0.94 pg/kg;
BB PR GSM SRR 5.4 ngkg, KV

fEP 4351 0.26~0.51 , 0.55~0.99 pg/kg; IRy
A 5~41., 17~67 ng/kg, W UL, LA A 4 PR & i
AL F AT AR, SR, Ho A BRI B, XATRES
GSM 25 4 R E M) B AE A ) K b s B BRELAS [l A 600,

N BEAR K™ R ) R, AR R A A
B A R B TR IR 5 1 K P R
WEFT RN, A B A E A i £ 2204 /K 3758 32 d 5 T I S0k
AR PRRCT P RS K 3R 5 10 d )5 R R R
BERRARS AW SRS R LMEIE, ARt N Y
T GSM Frif s, SWKERE, BEN L ERY A&
A, - PEmkd i o E R R, BEAb, BRIE KRR SR,
WAEADF AR, RN, EHERE AP EMant, a7
Pl 7e o bR IE . BRI SE IR 4, K,
R G LR PN T e PR ) RS B R R
MEER B R, mES JEfaFmd B, BT xS h
PR AR R R, WRERRAIRE A ik R
R BT i

4 % B

TEADIFEH, GSM 2% R £ fh A A ) 3 22 4 B k)
Jit, 2-MIB TE( A7 TE N AW | ML AT IVEFIILA L 2
AAGH . B GSM 3 5 5KIAH 8 GSM & B HATH]
B AYASCHE . GSM 7R E f AN TRl 21 4 11249 25 1433 A
i T TN 2 > I > UL PR > XLV, e AR b JU R T R 5 O UL
P>JiE WA P> IEE> L. AR 2 A f v i) L JR R ) S5
TEM B g, (EURARE STARR, B ARM N LRy
i LR LENLA L, IUA S £ R R A 32 5 TRk
Fo MTEARA L RR A, RAESIREER, EBN 2
7 WA AR ok, IR B o R v A R AR A i 48 A £
AR RS R LR S AR Y 22
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